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(54) Hydraulic shock absorber 

(57) A hydraulic shock absorber includes an inner 
cylinder (2) filled with a working oil, an outer cylinder (3), 
and a reservoir (4) defined between the inner and outer 
cylinders. A piston (5) is slidably disposed within the in- 
ner cylinder so as to divide the interior of the inner cyl- 
inder into an upper cylinder chamber and a lower cylin- 
der chamber. A piston rod (6) is connected to the piston. 
A tubular member (13) is disposed between the inner 
and outer cylinders and has a radial port (27, 29). A 
damper mechanism (43) is attached to the outer cylinder 
so as to control the flow of the working oil to produce a 
damping resistance. The outer cylinder includes a 
mounting projection (31 ) with a substantially flat top sur- 
face (33) on which the damper mechanism is secured. 
A sleeve (39, 41 ) has one end inserted into the port of 
the tubular member and the other, flanged end (39a, 
41a) terminating at the top surface of the mounting pro- 
jection. A first sealing element (71, 77) is secured be- 
tween the sleeve and the port to provide a seal between 
the sleeve and the tubular member. A second sealing 
element (73, 79) is secured between the flanged end of 
the sleeve and the top surface of the mounting projec- 
tion. A third sealing element (75, 81 ) is secured between 
the flanged end of the sleeve and the casing of the 
damper mechanism. 



Fig. 3 
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Description 

[0001] The present invention relates to hydraulic 
shock absorbers, especially for use in vehicle suspen- 
sion systems. 

[0002] A known hydraulic shock absorber typically in- 
cludes an inner working cylinder and an outer cylinder 
extending around the working cylinder so as to define a 
reservoir therebetween (see Fig. 9). The outer cylinder 
has an annular collar to which a mounting plate is se- 
cured by welding. A damper mechanism is attached to 
the mounting plate and communicated with the working 
cylinder through sleeves which are, in turn, inserted 
through the mounting plate. A problem with the known 
hydraulic shock absorber is that metal particles ejected 
during the welding, known as spatter, are introduced into 
oil within the reservoir, thus resulting in malfunction of 
the damper mechanism. Removal of such metal parti- 
cles is cumbersome. Another problem is that an expen- 
sive seam weld is required to maintain the seal integrity. 
Moreover, with a plurality of O-rings placed on the 
mounting plate, the damper mechanism is secured to 
the mounting plate to properly position the O-rings. If 
the O-rings are not properly positioned, oil leakage oc- 
curs. 

[0003] Accordingly, it is an object of the present inven- 
tion to provide a hydraulic shock absorber which allows 
a damper mechanism to be mounted to an outer cylinder 
without the use of welding and enables proper position- 
ing of sealing elements. 

[0004] According to one aspect of the present inven- 
tion, there is provided a hydraulic shock absorber com- 
prising an inner cylinder filled with a working oil, an outer 
cylinder extending around the inner cylinder so as to de- 
fine a reservoir therebetween, a piston slidably disposed 
within the inner cylinder so as to divide the interior of the 
inner cylinder into an upper cylinder chamber and a low- 
er cylinder chamber, a piston rod having one end con- 
nected to the piston and the other end extending out of 
the inner cylinder, oil passage means communicated 
with the interior of the inner cylinder and adapted to al- 
low the working oil to flow therethrough as the piston is 
moved, a tubular member having a port and disposed 
between the inner cylinder and the outer cylinder so as 
to define therebetween annular oil passages which form 
a part of the oil passage means, damper means at- 
tached to the outer cylinder for controlling flow of the 
working oil through the oil passage means so as to pro- 
duce a damping resistance, the outer cylinder including 
a mounting projection with a substantially flat top sur- 
face on which the damper means is secured, a sleeve 
for providing a fluid communication between the oil pas- 
sage means and the damper means, one end of the 
sleeve being inserted into the port of the tubular mem- 
ber, and the flanged end of the sleeve terminating at the 
top surface of the mounting projection, first sealing 
means placed between the one end of the sleeve and 
the port of the tubular member for providing a seal be- 



tween the sleeve and the port, and second sealing 
means placed around the flanged end of the sleeve for 
providing a seal between the outer cylinder and the 
damper means. 

s [0005] This arrangement eliminates the need for an 
expensive seam weld and thus, brings about a reduction 
in the fabrication cost of the entire hydraulic shock ab- 
sorber. Also, there is substantially no risk that spatter or 
other foreign substance is introduced into the working 

io oil within the reservoir. 

[0006] The second sealing means may include a first 
sealing element vulcanized or otherwise secured be- 
tween the flanged end of the sleeve and the top surface 
of the mounting projection, and a second sealing ele- 

15 ment vulcanized or otherwise secured between the 
flanged end of the sleeve and the damper means. This 
arrangement ensures proper positioning of the sealing 
elements and thus, avoids oil leakage. 
[0007] According to another aspect of the present in- 

20 vention, there is provided a hydraulic shock absorber 
comprising an inner cylinder filled with a working oil, an 
outer cylinder extending around the inner cylinder so as 
to define a reservoir therebetween, a piston slidably dis- 
posed within the inner cylinder so as to divide the interior 

25 of the inner cylinder into an upper cylinder chamber and 
a lower cylinder chamber, a piston rod having one end 
connected to the piston and the other end extending out 
of the inner cylinder, oil passage means communicated 
with the interior of the inner cylinder and adapted to al- 

30 low the working oil to flow therethrough as the piston is 
moved, a tubular member having a port and disposed 
between the inner cylinder and the outer cylinder so as 
to define therebetween annular oil passages which form 
a part of the oil passage means, damper means at- 

35 tached to the outer cylinder for controlling flow of the 
working oil through the oil passage means so as to pro- 
duce a damping resistance, the outer cylinder including 
a mounting projection with a substantially flat top sur- 
face on which the damper means is secured, a sleeve 

^0 for providing a fluid communication between the oil pas- 
sage means and the damper means, one end of the 
sleeve being inserted into the port of the tubular mem- 
ber, and the flanged end of the sleeve terminating at the 
top surface of the mounting projection, and sealing 

45 means tightly fitted around the sleeve and having a gen- 
erally cylindrical shape, the sealing means including an 
enlarged end and a flanged end opposite the enlarged 
end, the enlarged end of the sealing means being fitted 
around the one end of the sleeve and sandwiched be- 
so tween the port and the one end of the sleeve to provide 
a seal therebetween, and the flanged end of the sealing 
means being fitted around the flanged end of the sleeve 
and including an annular inner lip and an annular outer 
lip, the annular inner lip being pressed against the 

ss damper means, and the outer lip being sandwiched be- 
tween the flanged end of the sleeve and the top surface 
of the mounting projection. 

[0008] The enlarged end of the sealing means has a 
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pressure bearing area on which pressure is exerted by 
the working oil, and the inner lip of the sealing means 
has a pressure bearing area on which pressure is ex- 
erted by the working oil. Preferably, the pressure bear- 
ing area of the enlarged end is greater than the pressure 
bearing area of the inner lip. With this arrangement, the 
sealing means is biased toward the damper means to 
improve the seal integrity. 

Fig. 1 is a sectional elevation of a hydraulic shock 
absorber assembled according to one embodiment 
of the present invention; 

Fig. 2 is a schematic view of a single tubular mem- 
ber used in the hydraulic shock absorber shown in 

Fig. 1; 

Fig. 3 is a schematic view, on an enlarged scale, of 
the hydraulic shock absorber shown in Fig. 1; 
Fig, 4 is an enlarged sectional view taken on the line 
IV-IV in Fig. 3; 

Fig. 5 is a partial view of the hydraulic shock ab- 
sorber as encircled in Fig. 3, showing the manner 
in which sealing elements are secured between the 
tubular member and a casing; 
Fig. 6 is a view similar to that of Fig. 5, but showing 
a modified form of the sealing elements; 
Fig. 7 is an enlarged sectional view of a modified 
form of the sleeve and sealing elements; 
Fig. 8 is a partial sectional view showing the manner 
in which the sleeve shown in Fig. 7 is secured be- 
tween the tubular member and the casing; and 
Fig. 9 is a sectional elevation of a known hydraulic 
shock absorber. 

[0009] Referring to Fig. 1 , there is shown a hydraulic 
shock absorber assembled according to one embodi- 
ment of the present invention. Specifically, a hydraulic 
shock absorber 1 includes two concentric cylinders, 
namely, an inner working cylinder 2 and an outer cylin- 
der 3. A reservoir 4 is defined between the working cyl- 
inder 2 and the outer cylinder 3. A piston 5 is disposed 
within the working cylinder 2 to thereby divide the interior 
of the working cylinder 2 into an upper cylinder chamber 
2a and a lower cylinder chamber 2b. A piston rod 6 has 
one end connected to the piston 5 by a nut 7. The other 
end of the piston rod 6 extends along the upper cylinder 
chamber 2a, through a rod guide 6a and a seal assem- 
bly 6b and then, out of the outer cylinder 3. The rod guide 
6a and the seal assembly 6b are mounted in the upper 
end of the working cylinder 2 and the outer cylinder 3. 
A base valve 8 is mounted in the lower end of the work- 
ing cylinder 2 so asto separate the lower cylinder cham- 
ber 2b from the reservoir 4. The working cylinder 2 is 
filled with oil. The reservoir 4 is filled with oil and gas. 
[001 0J A plurality of oil passages 9 are axially formed 
in the piston 5 so as to provide a fluid communication 
between the upper cylinder chamber 2a and the lower 
cylinder chamber 2b. A check valve 10 is disposed in 
the piston 5 so as to allow the flow of oil from the lower 



cylinder chamber 2b to the upper cylinder chamber 2a 
through the oil passages 9. Similarly, a plurality of oil 
passages 11 are formed in the base valve 8 so as to 
provide a fluid communication between the lower cylin- 
5 der chamber 2b and the reservoir 4. A check valve 12 
is also disposed in the base valve 8 so as to allow the 
flow of oil from the reservoir 4 to the lower cylinder cham- 
ber 2b through the oil passages 11. 
[0011] A single tubular member 1 3 is placed around 
and secured to the working cylinder 2 by three annular 
packings 15 and three backup rings 17. The tubular 
member 1 3 has a substantially cylindrical shape and is 
of a one-piece construction. Upper and lower annular 
oil passages 19, 21 are defined between the tubular 
member 13 and the working cylinder 2. The upper an- 
nular oil passage 19 is communicated with the upper 
cylinder chamber 2a through a plurality of apertures 23 
which are, in turn, formed in the upper end of the working 
cylinder 2. Similarly, the lower annular oil passage 21 is 
communicated with the lower cylinder chamber 2b 
through a plurality of apertures 25 which are, in turn, 
formed in the lower end of the working cylinder 2. As 
better shown in Fig. 2, the tubular member 13 includes 
two integral radial ports 27, 29 which are communicated 
with the upper and lower annular oil passages 19, 21, 
respectively. 

[0012] Referring to Figs. 3 to 5, the outer cylinder 3 
has a mounting projection 31 . The mounting projection 
31 is integrally formed in the outer cylinder 3 by, for ex- 
ample, a press. The mounting projection 31 has a sub- 
stantially flat top surface 33 and includes two openings 
35, 37 formed in the top surface 33. The two openings 
35, 37 are aligned with the two ports 27, 29 of the tubular 
member 1 3. respectively. Two sleeves 39, 41 are insert- 
ed into the ports 27, 29 through the openings 35, 37, 
respectively. As best shown in Fig. 2, the ports 27, 29 
preferably have beveled ends 27a, 29a so that the 
sleeves 39, 41 may readily be inserted into the corre- 
sponding ports 27, 29. 

[0013] Referring back to Fig. 1 , a damper mechanism 
43 is secured to the mounting projection 31 of the outer 
cylinder 3 and has a casing 45. The casing 45 includes 
three oil passages 47, 49, 51 . Of the three, the oil pas- 
sage 47 is communicated with the upper annular oil pas- 
sage 1 9 through the sleeve 39. Similarly, the oil passage 
49 is communicated with the lower annular oil passage 
21 through the sleeve 41. The oil passage 51 is com- 
municated with the reservoir 4 through an opening 53 
which is, in turn, formed in the top surface 33 of the 
mounting projection 31 . An expansion damper valve as- 
sembly 55 is disposed within the casing 45 so as to con- 
trol the flow of oil between the oil passage 47 and the 
oil passage 49 to produce a damping force or resist- 
ance. Also, a compression damper valve assembly 57 
is disposed below the expansion damper valve assem- 
bly 55 so as to control the flow of oil between the oil 
passage 49 and the oil passage 51 to produce a damp- 
ing resistance. 
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[001 4] The expansion damper valve assembly 55 in- 
cludes a pressure control valve or main valve 59, and a 
spool or pi tot valve 61 . A proportional solenoid actuator 
63 is operatively associated with the damper mecha- 
nism 43. The spool valve 61 is operated by the actuator 
63 and designed to directly adjust orifice characteristics 
(in this case, damping resistance is substantially propor- 
tional to the square ot piston speed) by changing the 
effective cross sectional area ot a flow passage between 
the oil passage 47 and the oil passage 49 and at the 
same time, adjust valve characteristics (in this case, 
damping resistance is substantially proportional to pis- 
ton speed) by changing pilot pressure, namely," a pres- 
sure necessary to open the pressure control valve 59. 
[0015] The compression damper valve assembly 57 
includes a pressure control valve or main valve 65 and 
the spool valve 61 . As in the expansion damper valve 
assembly 59, the spool valve 61 is operable to directly 
adjust orifice characteristics by changing the effective 
cross sectional area of a flow passage between the oil 
passage 49 and the oil passage 51 and at the same 
time, adjust valve characteristics by changing pilot pres- 
sure, namely, a pressure necessary to open the pres- 
sure control valve 65. The damper mechanism 43 per 
se forms no part of the present invention and will not be 
described in detail. 

[001 6] As important features of the present invention, 
one side of the casing 45 which is attached to the mount- 
ing projection 31 is provided with two enlarged recesses 
67, 69 extending around one end of the oil passages 47, 
49. The sleeve 39 has a flanged end 39a and a reduced 
diameter end 39b as shown in Figs. 3 and 5. Similarly, 
the sleeve 41 has a flanged end 41a and a reduced di- 
ameter end 41b. The flanged ends 39a, 41a of the 
sleeves 39, 41 are received in the enlarged recesses 
67, 69, respectively. As best shown in Fig. 5, an annular 
sealing element 71 is fixed between the reduced diam- 
eter end 39a of the sleeve 39 and the port 27 so as to 
provide a tight seal therebetween. Another annular seal- 
ing element 73 is fixed between the flat top surface 33 
of the mounting projection 31 and the flanged end 39a 
of the sleeve 39 to provide a tight seal therebetween. 
An additional annular sealing element 75 is fixed be- 
tween the flanged end 39a of the sleeve 39 and the en- 
larged recess 67 of the casing 45 to provide a tight seal 
therebetween. Similarly, an annular sealing element 77 
is fixed between the reduced diameter end 41a of the 
sleeve 41 and the port 29 so as to provide a tight seal 
therebetween. Another annular sealing element 79 is 
fixed between the flat top surface 33 of the mounting 
projection 31 and the flanged end 41a of the sleeve 41 
to provide a tight seal therebetween. An additional an- 
nular sealing element 81 is fixed between the flanged 
end 41a of the sleeve 41 and the enlarged recess 69 of 
the casing 45 to provide a tight seal therebetween. The 
annular sealing elements 71, 73, 75, 77, 79, 81 may be 
made of rubber or synthetic resins. Also, the annular 
sealing elements may be adhesively attached, vulcan- 



ized or otherwise secured in place. 
[001 7] As an alternative, a single sealing element 83, 
rather than two separate sealing elements, may be tight- 
ly fitted around the flanged end 39a of the sleeve 39 to 

s provide a seal between the casing 45 and the top sur- 
face 33 of the mounting projection 31 , as shown in Fig. 
6. Also, another sealing element (not shown) may be 
tightly fitted around the flanged end 41a of the sleeve 
41 to provide a seal between the casing 45 and the top 

10 surface 33 of the mounting projection 31. In Fig. 6, like 
parts are designated by like reference numerals used in 
Fig. 5. 

[0018] Referring again to Fig. 4, the casing 45 is se- 
cured to a pair of opposite flanges 85 of the outer cylin- 
15 der 3 by bolts 87. 

[0019] Operation of the hydraulic shock absorber will 
be discussed below. 

[0020] As the piston 5 is moved during an expansion 
process, the check valve 10 is closed to pressurize oil 

20 within the upper cylinder chamber 2a. The pressurized 
oil is caused to flow from the upper cylinder chamber 2a 
to the upper annular oil passage 1 9 through the aper- 
tures 23. The oil is then directed to the oil passage 47 
of the damper mechanism 43 through the sleeve 39. 

25 Thereafter, the oil flows from the expansion damper 
valve assembly 55 to the lower annular oil passage 21 
through the oil passage 49 and the sleeve 41. Finally, 
the oil flows to the lower cylinder chamber 2b through 
the apertures 25. Also, a part of the oil whose volume 

30 corresponds to the volume of a part of the piston rod 
extended out of the working cylinder 2 is directed from 
the reservoir 4 to the lower cylinder chamber 2b as the 
check valve 1 2 of the base valve 8 is opened. When the 
piston 5 is moved at a low speed, damping resistance 

35 is produced according to the effective cross sectional 
area of the flow passage of the spool valve 61 . When 
the piston 5 is moved at a high speed, the pressure con- 
trol valve 59 is opened so as to adjust the effective cross 
sectional area of the flow passage of the spool valve 61 

<o to produce a damping resistance. 

[0021] As the piston 5 is moved during a compression 
process, the check valve 1 0 of the piston 5 is opened to 
allow oil within the lower cylinder chamber 2b to flow 
directly to the upper cylinder chamber 2a through the oil 

45 passages 9. As a result, the pressure within the lower 
cylinder chamber 2b and the pressure within the upper 
cylinder chamber 2a become substantially equal. Under 
the circumstances, no oil flows between the oil passage 
47 and the oil passage 49. As the piston 5 is further ex- 

50 tended into the working cylinder 2, the check valve 12 
of the base valve 8 is closed to thereby pressurize oil 
within the lower cylinder chamber 2b. The pressurized 
oil is caused to flow from the lower cylinder chamber 2b 
to the lower annular oil passage 21 through the aper- 

55 tures 25. The oil is then directed to the compress ton 
damper valve assembly 57 through the oil passage 49 
and the sleeve 41 . Finally, the oil flows to the reservoir 
4 through the oil passage 51 and the opening 53. As the 
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piston 5 is moved at a low speed, damping resistance 
is produced according to the effective cross sectional 
area of the flow passage of the spool valve 61 . As the 
piston 5 is moved at a high speed, the pressure control 
valve 65 is opened to produce a damping resistance. 
[0022] Referring to Figs. 7 and 8, there is illustrated a 
hydraulic shock absorber assembled according to an- 
other embodiment of the present invention. This embod- 
iment is substantially similar to the embodiment shown 
in Figs. 1 to 5 except for the structure of sleeves and 
sealing elements. Thus, like parts are given like refer- 
ence numerals used in Figs. 1 to 5. 
[0023] As shown in Fig. 7, a sleeve 90 includes a sub- 
stantially cylindrical sleeve body or insert 91 with aflang- 
ed end 91a, and a sealing element 92 tightly fitted 
around the insert 91 . The sealing element 92 is substan- 
tially cylindrical in shape and has an enlarged end 92a 
and a flanged end 92b. An annular inner lip 92c extends 
radially outwardly from the flanged end 92b of the seal- 
ing element 92. Also, an annular outer lip 92d extends 
radially inwardly from the flanged end 92b of the sealing 
element 92. 

[0024] As shown in Fig. 8, when the sleeve 90 is in- 
serted into the port 27 of the tubular member 1 3 through 
the opening 35 of the flat top surface 33 of the mounting 
projection 31 , the enlarged end 92a is sandwiched be- 
tween the inner wall of the port 27 and the insert 91 to 
provide a tight seal between the port 27 and the sleeve 
90. Also, the outer lip 92d of the sealing element 92 is 
sandwiched between the top surface 33 of the mounting 
projection 31 and the flanged end 91a of the insert 91 
to provide a tight seal therebetween. The inner lip 92c 
of the sealing element 92 is sandwiched between the 
flanged end 91a of the insert 91 and the bottom of the 
enlarged recess 67 to provide a tight seal between the 
sleeve 90 and the casing 45. Another sleeve (not 
shown) of identical structure is inserted into the port 29. 
[0025] The outer diameter D1 of the enlarged end 92a 
of the sealing element 92 is greater than the outer di- 
ameter D2 of the inner lip 92a of the sealing element 92 
when the sleeve 90 is secured between the casing 45 
and the tubular member 13 as shown in Fig. 8. In other 
words, the pressure bearing area of the enlarged end 
92a is greater than that of the inner lip 92c. By this ar- 
rangement, when oil flows into the port 27, the entire 
sleeve 90 is biased toward the enlarged recess 67 of 
the casing 45 to improve the sealing integrity. This bias 
proportionally increases with the oil pressure. 
[0026] Although the present invention has been de- 
scribed with respect to its preferred embodiments, it is 
to be understood that various modifications and chang- 
es may be made without departing from the scope of the 
invention as defined by the appended claims. 



Claims 

1 . A hydraulic shock absorber comprising: 



an inner cylinder (2) filled with a working oil, 
said inner cylinder having an interior: 
an outer cylinder (3) extending around said in- 
ner cylinder so as to define a reservoir (4) ther- 

5 ebetween; 

a piston (5) sltdably disposed within said inner 
cylinder so as to divide said interior of said inner 
cylinder into an upper cylinder chamber (2a) 
and a lower cylinder chamber (2b); 

10 a piston rod (6) having one end connected to 

said piston and the other end extending out of 
said inner cylinder; 

oil passage means communicated with said in- 
terior of said inner cylinder and adapted to allow 
J 5 the working oil to flow therethrough as said pis- 

ton is moved; 

a tubular member (1 3) disposed between said 
inner cylinder and said outer cylinder so as to 
define annular oil passages (19, 21) therebe- 
20 tween, said annular oil passages forming a part 

of said oil passage means, said tubular mem- 
ber including a port (27, 29) through which the 
working oil flows; 

damper means (43) attached to said outer cyl- 

25 jnder for controlling flow of the working oil 

through said oil passage means so as to pro- 
duce a damping resistance, said outer cylinder 
including a mounting projection (31) with a sub- 
stantially flat top surface (33) on which said 

30 damper means is secured; 

a sleeve (39, 41 ) for providing a fluid commu- 
nication between said oil passage means and 
said damper means, said sleeve having one 
end (39b, 41b) and a flanged end (39a, 41a) 

35 opposite said one end of said sleeve, said one 

end of said sleeve being inserted into said port 
of said tubular member, and said flanged end 
of said sleeve terminating at said top surface of 
said mounting projection; 

40 first sealing means (71, 77) placed between 

said one end of said sleeve and said port of said 
tubular member for providing a seal between 
said sleeve and said port; and 
second sealing means (73, 75, 79, 81, 83) 

45 placed around said flanged end of said sleeve 

for providing a seal between said outer cylinder 
and said damper means. 

2. A hydraulic shock absorber according to claim 1, 
50 wherein said mounting projection (31 ) is formed in 

the outer cylinder (3) by a press. 

3. A hydraulic shock absorber according to claim 1 , 
wherein said second sealing means includes a first 

55 sealing element (73, 79) disposed between said 
flanged end of said sleeve and said top surface of 
said mounting projection, and a second sealing el- 
ement (75, 81 ) disposed between said flanged end 
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of said sleeve and said damper means. 

4. A hydraulic shock absorber according to claim 3, 
wherein said damper means includes a casing (45), 
said casing including a recess (67, 69) shaped to 
receive said flanged end of said sleeve, and said 
second sealing element is disposed between said 
flanged end of said sleeve and said recess of said 
damper means. 

5. A hydraulic shock absorber according to claim 1, 
wherein said damper means including a valve (55), 
said sleeve (39) being disposed upstream of at least 
said valve of said damper means. 

6. A hydraulic shock absorber according to claim 1, 
wherein said damper means is secured to said out- 
er cylinder by bolts (87). 

7. A hydraulic shock absorber according to claim 1, 
wherein said first sealing means is vulcanized be- 
tween said one end of said sleeve and said port of 
said tubular member, and said second sealing 
means is vulcanized between said outer cylinder 
and said damper means. 

8. A hydraulic shock absorber aomp rising: 

an inner cylinder (2) filled with a working oil, 
said inner cylinder having an interior: 
an outer cylinder (3) extending around said in- 
ner cylinder so as to define a reservoir (4) ther- 
ebetween; 

a piston (5) slidably disposed within said inner 
cylinder so as to divide said interior of said inner 
cylinder into an upper cylinder chamber (2a) 
and a lower cylinder chamber (2b); 
a piston rod (6) having one end connected to 
said piston and the other end extending out of 
said inner cylinder; 

oil passage means communicated with said in- 
terior of said inner cylinder and adapted to allow 
the working oil to flow therethrough as said pis- 
ton is moved; 

a tubular member (13) disposed between said 
inner cylinder and said outer cylinder so as to 
define annular oil passages (19, 21) therebe- 
tween, said annular oil passages forming a part 
of said oil passage means, said tubular mem- 
ber including a port (27, 29) through which the 
working oil flows; 

damper means (43) attached to said outer cyl- 
inder for controlling flow of the working oil 
through said oil passage means so as to pro- 
duce a damping resistance, said outer cylinder 
including a mounting projection (31 ) with a sub- 
stantially flat top surface (33) on which said 
damper means is secured; 



a sleeve (91 ) for providing a fluid communica- 
tion between said oil passage means and said 
damper means, said sleeve having one end 
and a flanged end (91a) opposite said one end 
5 of said sleeve, said one end of said sleeve be- 

ing inserted into said port of said tubular mem- 
ber, and said flanged end of said sleeve termi- 
nating at said top surface of said mounting pro- 
jection; 

io sealing means (92) tightly fitted around said 

sleeve and having a generally cylindrical 
shape, said sealing means including an en- 
larged end (92a) and a flanged end (92b) op- 
posite said enlarged end, said enlarged end of 

is said sealing means being fitted around said one 

end of said sleeve and sandwiched between 
said port and said one end of said sleeve to pro- 
vide a seal therebetween, and said flanged end 
of said sealing means being fitted around said 

20 flanged end of said sleeve and including an an- 

nular inner lip (92c) and an annular outer lip 
(92d), said annular inner lip being pressed 
against said damper means, and said outer lip 
being sandwiched between said flanged end of 

25 said sleeve and said top surface of said mount- 

ing projection. 

9. A hydraulic shock absorber according to claim 8, 
wherein said enlarged end of said sealing means 

30 has a pressure bearing area on which pressure is 
exerted by the working oil, and said inner lip of said 
sealing means has a pressure bearing area on 
which pressure is exerted by the working oil, said 
pressure bearing area of said enlarged end being 

35 greater than said pressure bearing area of said in- 
ner lip. so that said sealing means is biased toward 
said damper means. 
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Fig. 2 
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Fig. 3 
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Fig. 4 
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Fig. 6 
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Fig. 9 
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